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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique for removing catalytic 
elements from a semiconductor film containing silicon, while leaving the 
characteristic features of low-temperature process. 

SOLUTION: An amorphous film 203 containing silicon is formed on a glass 
substrate 201 and crystallized by use of catalytic elements. Subsequently, 
an Impurity element which belongs to the group 15 is selectively introduced 
into the thus obtained crystalline silicon film to form gettering regions 
208 and 209 and a non-gettering region 210. Further, the catalytic elements 
in the silicon film are transferred to the gettering regions 208 and 209 by 
heat treatment. Through these gettering steps, there can be obtained a 
crystalline silicon film 211 with the catalytic elements being reduced in 
amount to a satisfactory extent. 
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^iiismm m\zo» izmo^mrsb^x. 1 

[0 0 9 4] SmiC. R±C:^Lfc*S?^#6ICJ:5|l 

s. 

CO 0 9 5] *^Bj#ero|||fe-e«SS«iSw»e£S^5 

CO 0 9 61 Sfc. fflll^Wtt:SV»B<!:&V»<i:VJ5iii^ 

CO 0 9 7] Sfc, 600 -C 8l^iaiO»DSafflS&95StL 
lE&IOkeV tU, 5Xi0l4atoiBs/ca3 et± 

[0 0 9 8] -fs.^. -yer;PigS£lxiOl8aloais/coi3 
e;TlC-ri)©T+^T»ntf. K-XgWlxiolSjons 
/cm^&.± (j?$L<«5XlO>3aloms/cni3 - oxiol^af 
oms/cmS ) Trt-^}<t^S^fn5. 

[00 9 9] rSIJS«iJ 2 1 *IIJ6«i|T»JSI5lfia] 1 t^fe 

5#aT^as¥^iKro!gsfl:$:ff^CT*ia i o 
vJTsti^rs. z.(r>m^(t^m\zm^t^mm 
B3^7-i30652 n'mii^mm.m 2 ^^mzt ^tsi 

CO 10 0] *-f, 010 (A) llfeViT, 3 0 Itt* 
7.X^T«i3. -^-OiCTtltKS 0 2. EJSBOnnO* 



Si53 0 5£|gltS. 
[0 10 1] CO«<gTSE^#ffl^+<C*5HTUVJt£ 

er;i/S:iooppi mmm) •vt^bft-y^mm.&m 

ffi^Xtr>3-I-3£ll±i5»:?|fL, #B%SS?glS3 0 3 
<nmm\zWS\'^-y^)l^^M 3 0 6 £}i^«T5. (H 

]rQ-tP&-) 

CO 1 0 2] S 1 0 (A) cs-rtRticff/te, g^*? 
ffl^+UeOO 8hrsOj]D|8ftEl$r?fV>. ^aSSsSig 
3 0 SSrMS^tS. ^SSSjgms 0 30i@B^{t«. 

Ipl) iZiifT-rs. (010 (B) ) 

[0 1 0 3] :L<n^^^tTMiz^A.mi^^fz\i 

[0 10 4] ifz. zm. ^^¥B^W:<nm\t. Q-y'r 

0 8 m^i^mmm.) . ®m.-^mmti^-:>fzmm3 
0 9 m^^mso oi^-Dmmmz^m^n^. fi 
mm\zii'^fr?>onim&mm 0 8(D;^r^ 

CO 1 0 5] -^iz, ffetifcSe^rt^cDS^cj^UT 
i^-- tf-?t<^^i&fT5. cincicmfi^^s 0 8 

tt:»:^iJcSStt7i?5feS$n;tMSttS^ii3 i 0i<^ 
S. 2t:||J6fiSjT«Kr FX+vTU— tf-&fflV»5. 
(010 (C) ) 

CO 1 0 6] u-if-^/tffywmtmTLft<i, v-zt. v 

TXJ^3 I iSmUT. P ('J» 7C^roK-t:>J^ 
IS£?t5. h'--fcf>y^ftl4SIJS^IlCS£oT 

UK (01 0 (D) ) 

CO 10 7] :mmmx-iiz<r)ii-[;>i/Tm^RFn. 

MOV . »jil|jE10keV . H-zCSSxiO'^ions/cmST 

fT5. z<n?7mo)\^~id>!fxmiz^nyyi")>y 

miS.3 12,31 3*3±D^y-yirU>i^^i«3 I 4?5? 

CO 1 0 8] P7E^coh*-if>yigA?i(ii7Lte... 

v7l-VXi7 3 1 l$I^SLT»DMlg€:fTVi. tffy'y 
^V>ifmi$i3 I 4(Dl>^mzm^ti-y'r)V'S:. f J 

9^)y9*m.3 12.31 3(o::^ic (5^Enro:^i6](c) ^ 

g>y<i«3 1 5*<fi6ns. (si o (e) ) 
CO 1 0 9] z.m. imsmM'm.Wi i cts^rsisE 



[0 110] -S-LT. n^-->{flzi:oryy^[}> 
ifmm 12. 3 13 ^f^ti>ZtX-fi^iZ-y^)\^ 

asEd^<£»$nfcs^/t^->3 1 6£?f5. doi^. 

iry^'J>i^^«3 1 2, 3 1 StKgr 5^5215 - 
igCl^-rSilli^WSLVi. (010 (F)) 
[0 1 1 1 1 *IIJS^j©igafl:#&£^v»fc«&. H 1 

0 (B) jra^-rsa{ki@coacf#6n'2)ms^«3 

CO II 2] HJI^iJUr^Lfc^faft^gctO 
f3. Mai^M€r@< Lftil-rsftf. :rn-t.x6<j/5:v- 

[0 1 1 3j mmms) ^mjmmi^N^y^)^! 

to 1 1 4] E 1 1 (A) IC*IJT. 1 1 iiilyy^m 
ffi, 12f4Tm I 3«N?^^4-;PSTFT©ffitt 
14ttP?^^^;waTFTOgttST*.5. SttJg 

1 3, 1 4(4fiaj^lSia2 (F) <0§,i)i/^^->2 1 2T 

[0 115] 'AlZ, y^XTCVDjtSfcJaMEf^CV 

ifgSdRl S^fitrs. (B I 1(A)) 
[0 116] :k\z. rivs^-^Ai^fSi^tti^msSf. 

^msLiy (m^itr) . /■^fi-->if\z^z>x^<Dy'i 
hmumm^m^t^. A\r^x, 

(omi&mMt?>ztX'07LMi^(Dmmt<mi6. i 

7. «®;a:IgS^ndKl 8. 19, ir-f h®a2 0. 2 

ijiw^ns. 

to 1 1 7] Aiz, y-f hmffi2 0.2 1. ^JLS«t© 

KSi^fliKie. n^-^T.i/tvx^'i bi&mis 

i&Xy^ViT'U. irV !-JgS!M2 2. 2 3 ^J^^afTS. 

•e Lxeo^. ^^HR'ikmmstm. i e . i ? ^ im^ 

TS. C'SUry-f h^liK2 2. 2 3 ro^gRAiStti U 
fct*yit/i5. (El 1 (B) ) 

[0 118] A\Z. NM?£#4-rS^j!JE«5-f:t>£-f :t 

nT2!Hitc^^itT^i-5. *iiig«im4. s-f ims 

to 1 1 9] »Smff7)«?SV>©T^«(g|-f 

^« (^iK®liBSttlxiOl8<. ixiOl9aloais/ciB3 g 
S) tftS^CK-XS^SiJtTS. 

to I 20) t^iz. 2iiiro^jE({fe^$<6ini^mffi 
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J£ix*{ SOOQiJ^T (ffKL<« 300QU(T) <!:;i5lllll 

[0 1 2 1] ei±OlS$ST, N5"+^;i.MTFTO 
V-::?.^^24, KU"f >0tgt2 5. <ffig^M^^«ft 
2 6. ?+^)W^JES^«2 7!&?Pfi£$tl?.. ?S:*3. :iW 
tR^Ttt P * T F T r ^ T 

FT©gtt®il^i;tiiSt;feoTl'5 5. (Ell 

(C) ) 

[0 12 2] N^^:S^)mTFT^S.-:>XU>7, 

jSD^ff^. C©I@^,ffiffiO^$$«iis^DI@<l:|5l«C2 
m\zmxfTV. fztzL, ;iOii^lC{±NS$rP®CS 

m^r)%2-'3<mm<o^m<»i^t>imaLf3:<x\i 

[0 12 3] CW^SICLT, P?r^;i'STFT©V- 

7.m$.2 9 . H i^-r >«iS3 0 . mM^mmms 

1 . ^ W^^^ 3 2 A'J^fifeS ns. (E 1 1 

(D) ) 

to 12 4] e^±<0S{CLTgttJi*s^Lt6. 7 7 
-it-7,7--)\r, U-1f-7--)V^tzity>-7'7-- 

Mz^ o^m^ txDmmt^^x^'f :i->mimm 
[0 12 5] mz. mmmm3 3i:mm(r>m^cm 

[0 12 6] ^-UT. a>5'i7 h*-;i.S:3gfi5tLTV- 
7.iEiK3 4, 3 5. h*K>BESg3 6£»^£UTE 1 1 

(E) ir^-TbyHtt^S. 7lc^||:fflE'4'T-j^J!l 
l^ff t»±#:S7jt^fl: LTC MO S @SA5%5S:T S. 

to 1 2 7) *||MflSJt^-rCM0SlHlS«1'>/N-5' 
[HlBtfeiif«<a. 4^^E!i&£m-r5S*iHlST^ 

TN ANDES. NORESWi^7ia*l&S!s]S£«lw2. 

[0 12 8] St. 6t±C!3«ICL.TJgJ5!tLfcTFTiS5=- 
+ *Wfiltm2 7. 3 2'?»-?-©ii^©j^^gB(C- y V 

tt©SV»TFT. CMOSEB. S eiCtt^l^«<*ESSr 

[0 12 9] *^^£|i|MUtTFTWVl5v?$ii 
(TFT^ftttfeliftfnS) i*^SSf)ML.1:t.TF 



(10) 



gm (id-vg i^m) thm^ni>. 

[0 13 0] 012 (A) . (B) ttf-feS^jN^^tt 
;HTFT<DTFT*fttT?feO. 012 (A) itify^ 
'J>i?'ffig*Sll,feTFT, 012 (B) \t^'y^i}> 
i^M8$JE$7S:V»TFT<omgL?$ttT-*5. ft*. Ml 
2 (A) . (B) ?)fe€gC0 3 0©C)TFTtO 

_[-0_L-3-L]-SAu-E-l-2-XA)-^--CB)-fif-4a:ginzi- 
i.:^*tHU'-r>mJE (Vd) ^14V>L/fci&&©x-:S' 
T-^T*5. ^fc. ir'-f hmEI*20V~20V ©leilT 

[0 13 21 S-r. 012 (A) {Ct)V>TIftBBT5. 0 
12 (A) «C5^-rJS?&:N5^r*;l'MTFTO<i^. 
0V-0VO©fflTTFTii?::i-7l;ieji{CS.S**. ^"^(Dty 
tats 1 (Vd=l4V COS^) . 8 2 (Vd=IVro*i^) d« 

[0 13 3] ir-r hmE;J^iW0VIC$Li»*^5t 

Uc«J0Mt)5Ct£g*LTi50, C:©Bf03d-Vg if 

[0 13 41 -^-l/T. y-f Htffi*OV-20V 09aliTtt 
TFT*5:t>1*iil::feSfc*. :i->«a{8 3 Vd=14V 

cons) , 8 4 (vd=ivOTi^&-) *<jfin5. c:co:i->m 

» 8 3 . 8 4 it'^mtzm^ VXJh f-groffi^a^r. 

[0 13 5] SSUI'. 012 (B) »r*l^Tferai^C:^-7 
nmS5 (Vd=I4V ®^g^) , 8 6 (Vd=lV©li^) ^ 

^z^tynmsj (yd=i4v o®^) , 8 8 m=iw 

^®I?iqB6AM:01 2 (A) eOrt^mSiJiSSS^^TS 
5. 

[0 13 6] ai-&. 012 (A) -C«^7mS58 1, 8 

2thizitmim-:>rz«S&^7^Li:\,^i,-:fj, 01 2 

(B) Tfi?fC:f7mift8 SC0A7';/*AiiaH'Jt>cOt 
[0 13 7] *^BS#erofl]tCJ:n«. TFTOgtt 

[0 13 8] 012 (B) izmtl¥T<DmMmit 

t\zt<Diftm^mbx^r), mm'pmmsiMizi'o 

J'Ufc^g-. 012 (A) C^-r^t:r7€*ro«6^ 



[0 13 9] U^. 01 2T»3N5=-+*;HTFTlrO 

[0 14 0] -tUT. 012 (A) a^zm 1 2 (B) 
C^Ucl6^4ftl€rS!;fiiYt:L^i?^7 7i£01 3 (A) . 

(B) \z^t. tiH. 01 3 (A) iZTTitifyyit^y 
mSiffifiO. 013 (B) ICa^T5^7 7{J^t:iJx<i[ 
(t#3a^S®)S) OEm*^^#£gUT*3t:). 5 4 

[0 14 1] ZOWiifyyitT F Ti!^&<D/-{y ydr^ 
fmtiLl^9J}XS>?>. m^\i. 013 (A) ££5 
t. y5/^"J>i^*0WJi^ttJfefO:*-7m3itffl*5§lA 
-Sc+pASS w/K 7 +rt (r«R ^ 5 £0 C jtt b . y ij 

[0 14 2] gp-fe. r-:J'S¥SJS(i:I.,'ft1-i. 

>^^*) cfiiaia^s-a-o. mz. "^nmrnri^^^i^ 

[0 14 3] tS^oT, 01 3 (A) ■V\itry^U>;f^ 

t^z^tiEmi^mzm.t>f3:\>^ztA^^. m^, f v^^) 

yff1S.\^Vi^^. 5 4 OSOTFTCD^-5. m% (4 
3 0jlSS) ttlOpAgScO|iCiR^5A<. SOW*^! 1 
OfflOTFTtt 1-2 ^%-k^n.%(nt1S.':>XL%yZ. 

[0 14 4] c:ro«;&:.«Stt. ±Sfto^;4gfiCd:0^ 
[0 14 5] 013 (B) JCS^r^ fUx^-ffi® 

[0 14 6] Ciro^tt. yyi"J>yftU©JiS-. TF 

[0 14 7] cro^jctJtiT. *%?8#e.{s;^:w^£c 

-eUSJ^iStLT^iS. cn*«T F TSdf^Bf (D^^^-f U 7 
[0 14 8] IIM^Jl ICS^LfclgOJiS. g0B<]i:- 



& Si-Ni-Si ©iOtJ^HlTyUlJ-f H<ktTV»5i:^ 
[0 14 9] -5-C-e*^gB^6tt. Pffl?iji*r:7:Att 

r ^ t ^ ^ T V» 5) t V i 5 ^ -r 5 5 . 
CO 1 5 0] ti£oT, 013 (B) ta^TiS^t^ii-r 

&tt sasr Sisiis $: 5-r.«T-± < w l v^s^ts 

5. 

[0 15 1] t-tc, *^BJ#ett01 1 (E) CiS-rC 

iSmEO ~ 1 6 vr^^\zWi<^L. 100NHzi£^»Hjft 

CO 1 5 2] i^±©gSi^6. *%?37J*T FTl^tt-^^ 
U T(BI 65?* ^ S: 6 S a v» C «!: 

[0153] rHJgM 4 ) *||SE«ii|T«^ffieiJ 3 tttS 

[0 15 4] E 1 5 (A) CfeVsT. 4 1 it'ffy 7.^ 
«. 4 2ttTll!iJK, 4 SK^mttWrftS^r-f 
g. 4 4ttir-f hJfeSM, 4 5K*SaSm 4 6tt 

5. (015 (A) ) 

[0 15 5] ft^, ^lC77-*XTr-;HC±oT5 
00 - 700 'C©SSTy'y^'U>yiS35*ffbnS©T. 

[0 1 5 6] 5$c{c, «&fk©fc^e>©^I□ga^as&^TH. 

(015 (B) ) 
[0 15 7]5fe{C, U'J7.h^X{r 4&^miX=.y^ 

lets) S^-rS. :L<nTM^r>fy9^)>mi$.A: 
9. 5 OiSilWiSy y^'J >J^<i«5 l*?)gfi!tSn5. 
(015 (C) ) 

[0 1 5 8] ^ry^"J>i/©fc4«)WJtlDf^S4?f 
K 8^ir^5"J>y^*^l5 l!*g(7)=-vir;i.5:iryi'U> 
i?'m4 9. 5 OlC55EPO.'^|p3Clp34^oT:gfS!lS-a-5. 



(II) 1¥Ba¥lO-270363 

7:J"J>y^J«) 5 2A«?#6n5. (015(D)) 
[0 15 9] t.\Z. y-yi7U>i^lSlC«t^Tf#6nfc 
S?ery^'U>y^i«5 2*/'?:^-:i>i?'LTgttl5 3 

yf->i^h>y/'?-tllf«ni.) 5 4$iftftS. (015 
(E) ) 

[0 1 6 0] 0 1 5 (E) (7)«iji*tf#6n/i5, NSSr 

•eUT, g^C±*©7lc^{l:«:iT7T0 1 5 (F) 
m:^^':«STFT*t%fi£Ti.. 

[0161] mtm 5 ] ^ss^aj 3 -x^wm Ltzmz. * 

7miSE0/S7 y 4^ £®M-r S 1 1» -5::*: t?i?>!iS 
CO 1 6 2] a£*. ^7l8Sif0A7>;/+5JS<tUTv;i. 

nMm\zim\.tdmL<r>^^ vm^ i t)©gttji±(c 

EEL.. ^mzWi(r>1 F T $:iI?ilfCiE5iJL^:^S&*S 
CO 1 6 3] -^-CDfc*. i:nAUOi7)TFTT::i-7^3S 

CO 1 6 4] <td5T. ffiSaS^SOS^^iS,!: 
5. 

CO 1 6 5] ^-oXs '^(D^Ji^tf'f humtnmD 
ft. 

CO 16 6] L/J&»bft*«^, *^EBCDTFUJ*^IC^ 
v>. 

CO 1 6 7] e£-3T. *55?B*fiJMT5C:<!:TTFT-y- 
-f X S < L T % * 7 ® SS O A 7 * <^ S t ^rn^lt 
tt*t*§5n5. crocdrtt. iiSilT I- 'J ? 7.|5iK(0B8n 

C 0 1 6 8 ] C^^J 6 ) *IIJS^jT{i*SBB Siiffl L 



(12) 
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[01691.01 6{zmtMi7i7T<-:^-7\-'j;7^ 

-EK^ D 2/ i7 &«5fi£-r SlR^lCttCMOSHgl 
ii^vh Ui7XI3IgS£«lfi)t-r?.^iajclJil^TFT 

[0 17 0] ^M#J3TCM0Silg&O«liS (T 

Siis»cS!oT, HI 6<Dtfi^©c^!osllls&%J5^•r 
s. Ciro^, il^TFTV)8iji{iCMOS[HlS&2:fl5*i)fr 
5TFTtS2|s:6<)lC«H-flliiTfe5. iSjgTF 
T<^*^;|/f^ir-f htSiiCL/bO. LDD^«rog$£ 

[0 17 2] CMOS|5ISo±C(4^»tt<aiiMT;S:5 

CMOS m&(D±ijizm-f?>m^t brhSk^^ 
[0 17 3] :f^yi^-77,^6 2±\zitmz:^mmmm 

T. ai:gCEl6]M6 5 ^miXTiff-^ K 'J 
SS^fil^S. 7i'r--i"rTh'J5';^S«[(!:»4TFT 

[0 17 4] nit, 6 6fa*t|6lS«, 6 7tta?8?SlUK 

Mzm^m 6 9 $is^}$UTig i e (c5R-r7i^T-^ 
[0 17 5] 7i'^.fyTh •j^'xs?gaa5^s 

1 7 tfSSWktXa^l-. IS 1 7 l:43^iT. 
7l{4*f7XS«. 7 2ttTil!lJg|, 7 3 l4iBjf|-7 h U ^ 
7 4(4V-7. Klx-f /\'-!EJS. 7 Sli^r-f f- K 

[0 17 6] □v<yi'I3gS7 6tiJ£:gS<)IZt4TFTTfl} 
[0 17 7] [^JSW7) *^Jg#iJT«. *^BJ^@ffi 



[0 1 7 8] 01 8 (A) {i^A'1';i'D>h;a-^Tfe 
O. *^S2 0 0 1. i3%vmz 0 0 2. S^a52 0 0 
3. SffX'f«y3^2 0 0 4, g^SS 2 0 0 5 TfSfljtS 

ns. ■^^m\m7Fm.m2 o o 5j:jifflri>::<h7i«T# 

5. 

[0 1 7 9] 01 8 (B) tt'\7HT':7>|-TY7.7'U 

— i^T$-f3. :i|s<»2 ro^rT-^-s@-2~ro"2T~A7>-ar 

2 10 3 Tfi5fifc$n5. *^HJ{iaS^l 2 1 0 2 III 

[0 18 0] 01 8 (C) l4*-±h'^''-x3>->;^T- 
AX&O, *^2 2 0 1. S3^^12 2 0 2. ^,ffe:^-f 
75^2 2 0 3, 7>x:f2 2 0 4Tf»^£$n5. 
ISSSrSS 2 2 0 2 »Cjiffl-r 5 CliAtTt 5. 

[0 1 8 1] El 8 (D) {4J8#mi§T*0. *»2 3 
0 1. t'^ai^ai2 3 0 2. ^^A^gR2 3 0 3, 
SS23 04, mi^T.'iy^Z 30 5. 7>-r±2 30 
STiSfiitSns. *^EBt4s5^SE2 3 0 4ICMS-rs 

[0 18 2] SI 8 (E) iiHy'-ttlT^yX'&r}. 
240 1. ^^E2 4 0 2. ^PXilS^2 4 0 3. g| 
f^^1''y^2 4 0 4. /^;/T-U-2 4 0 5. S&8I5 2 4 
0 6T«lfi£$n5.. *%BJ(JS5^gg 2 4 0 2 izMJ^t 

[0 18 3] *%BB©^5«aiEB«@s!)T£ 

<. &^i^^ii^w<Dm^.m^izmmr^ztt}^i^x-^ 
s. 

[0 184] 

T<Dm&X^t>ni><nx. S£*co<£g7'D-t;^«:S§S[T 
[0 18 5] tfc. *^^S:ffil'»Tfle>n/iMB^tt4i# 
:3. y y U > i^iaUC J: f) S-OTMJSTEJil^JS+f^fit 

[01] P7C3KoH-7:§<i:r:yy;i'igg«DGgi,?& 

[0 2] yy^^)>ifmmTmt:tm-rhtzib<7i 
0. 

[03] ir y >J > yMil<O^FHm<?tt tmf? 
M. 

[04] 160 X200 uinC0/'?^'->£n^-t¥Si7)^g 
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